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Goal

m Design selective chemical catalysts for the
conversion of DDG components

m First system:

— Hydrolysis of oligosaccharides
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Consortium Overall Goals

1. Conduct research on the pretreatment fundamentals, enzyme
catalysts, and microbial systems for converting both starch
and cellulosic materials to ethanol at conditions consistent
with the operation of a dry mill, including economic models;

Carry out fundamental studies on the structure and function of
hydrolytic enzyme, biomimetic, and organic catalysts with

respect to the structure and function of the cellulose and
hemicellulose in corn fiber and corn stover that enhances their
conversion to sugar; and where it makes sense;

Partner with regional ethanol producers and government
agencies to achieve sustainable systems for renewable
bioenergy and bioproducts by defining engineering
fundamentals for utilizing lignocellulosics and fiber materials
as feedstocks in dry mills.
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*Ying et al., Angew Chem. Int. Ed. 1999, 38, 56-77




Organoesulfonic Acid Groups




Oligesaccharide Hydrolysis




Trextural Properties

Surface area Pore Pore Volume Number of acid
C atalyst (m?/g) Diameter (cm?/g) sites (meq)
(A)
7.5%
Propylsulfonic 730 54 0.98

15%0

1090

Arenesulfonic 805 56 1.14

AN

560 0.7




Chemical Properties

pH of
Solution

Catalyst Carbon% | Sulfur% [ Nitrogen%

1.5%
Propylsulfonic

3.2 : 7.7 2.3

15%
Propylsulfonic

2.8 : [.7 4.6

10% Arenesulfonic 3.0 : : )

20%

Butylcarboxylic 4.9




Cellobiose Hydrolysis (145 C)
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Cellobiose Hydrollysis (175 C)
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Cellobiose Hydrolysis Activation Energy

Catalyst

Activation Energy
(kJ/gmol)

7.5% Propylsulfenic Acia

133 +/- 13

15% Propylsulfonic Acid

113 +/- 17

10% Arenesulfonic Acid

137 +/- 20

20% Butylcarboxylic Acid

118 +/- 31

Sulfuric Acid*

110 +/- 29.6

Maleic Acid*

114 +/- 9.3

*N. S. Mosier, C. M. Ladisch, M. R. Ladisch, 2002, Biotechnol. Bioeng., 79:17




Glucose Degradation Activation Energy.

Activation Energy
(kJ/gmol)

7.5% Propylsulfonic 67+/- 6
15% Propylsulfonic 65+/- 18
10% Arenesulfonic 73+/- 11
20% Butylcarboxylic 76+/- 20

Sulfuric* 118 +/- 37.5
Maleic* 72.6 +/- 22.5

*N. S. Mosier, C. M. Ladisch, M. R. Ladisch, 2002, Biotechnol. Bioeng., 79:17
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